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Q fever is a worldwide zoonosis caused by Coxi-
ella burnetii, a strictly intracellular and highly
infectious bacterium that lives in the mono-
cyte ⁄macrophage, its host cell. Q fever is charac-
terized by its clinical polymorphism, and develops
as acute infections, some of which will evolve to
chronic forms [1]. Patients with acute Q fever are
more often asymptomatic. The most common
syndromes observed in acute Q fever are pro-
longed fever of unexplained origin, granuloma-
tous hepatitis, and atypical pneumonia. Although
infective endocarditis is the main manifestation of
chronic Q fever, the other chronic manifestations
are vascular infections, chronic infections after
pregnancy, and other rare chronic forms such as
osteomyelitis, chronic hepatitis, pseudotumour of
the lung or infectious arthritis [2].
Liver involvement is common in acute Q
fever, and percutaneous liver biopsy can help
in the diagnosis. On the other hand, cases of
chronic Q fever hepatitis are rarely reported in
the literature, and are frequently associated with
endocarditis [1–4]. We report in this study the
ﬁrst immunohistochemical detection of C. bur-
netii in a case of chronic Q fever hepatitis
associated with a Q fever endocarditis using a
peroxidase-based method and parafﬁn-embed-
ded tissues.
MATERIALS AND METHODS
A 30-year-old man suffered from acute Q fever in May 2004
with fatigue, fever, headaches, polyarthralgia, and hepato-
megaly. Laboratory ﬁndings showed a thrombocytopenia, an
increase of liver function indicators (aspartate aminotransfer-
ase · 5, alanine aminotransferase · 5, alkaline phospha-
tase · 2, c-glutamyltransferase · 2), C-reactive protein · 13,
and a prothrombin level of 86%.
Q fever was diagnosed by serology. IgG, IgM and IgA
titres to phases I and II of C. burnetii were estimated using an
indirect microimmunoﬂuorescence assay as previously de-
scribed [5]. To prevent the presence of rheumatoid factors
inﬂuencing the results, IgM antibodies were removed from
the samples before titration of IgG and IgA.
Formalin-ﬁxed parafﬁn-embedded liver specimens were
cut to 3-lm thickness and stained with haematoxylin–eosin–
saffron, using routine methods. Serial sections were also
obtained to perform special stains and immunohistochemical
investigations. Special stains, including periodic acid–Schiff,
Giemsa, Gram, Grocott–Gomori methenamine silver, Ziehl,
and Warthin–Starry stains, were used for detection of bacteria
and fungi. Immunohistochemical analysis was performed with
a monoclonal anti-C. burnetii mouse antibody as previously
described [6].
RESULTS
In our laboratory, IgG titres of >1 : 800 are
regarded as being diagnostic for chronic Q fever
[7]. The patient exhibited antibody titres to
phase I C. burnetii of 1 : 1600, 0 and 0 for IgG,
IgM and IgA, respectively, and antibody titres to
phase II C. burnetii of 1 : 3200, 0 and 0 for IgG,
IgM and IgA, respectively. Isolation of C. burnetii
by culture from liver biopsy specimens was not
performed. Transoesophageal echocardiography
showed a moderate insufﬁciency of the mitral
valve without vegetations.
Liver biopsy revealed numerous granulomas
disseminated in the liver parenchyma outside the
portobiliary spaces. These granulomas were com-
posed mainly of macrophages, without neutroph-
ils, central clear space and ﬁbrin ring. With the
immunohistochemical analysis, bacteria were
seen as coarse granular immunopositive material
in the macrophage cytoplasm (Fig. 1). C. burnetii
could only be visualized within liver granulomas,
as small, focal collections of infected mononuclear
cells with a macrophage morphology.
DISCUSSION
Typical histopathological ﬁndings that may be
detected in liver specimens during acute Q fever
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consist of granulomas with a central clear space
surrounded by peripheral epithelioid macrophag-
es and lymphocytes. These inﬂammatory mono-
nuclear cells are often associated in the
granulomas with neutrophils and a ﬁbrin ring
within or surrounding the granulomas [7–10]. On
the other hand, immunodection of C. burnetii is
negative because patients are able to develop an
effective cellular immune response against the
bacterium. In contrast, during chronic Q fever,
whatever the location, C. burnetii is immunode-
tected in macrophages. This study represents the
ﬁrst immunodetection of C. burnetii in liver dur-
ing chronic Q fever. C. burnetii has been also
immunodetected in cardiac valves in patients
with Q fever endocarditis [6]. These observations
suggest that patients with chronic Q fever are
unable to develop an effective immune response
to destroy the bacterium, despite the formation of
liver granulomas in the patient studied [11].
Few cases of isolated chronic Q fever hepatitis
have been described [4]. In the series of Raoult
et al. [1], eight patients presented isolated chronic
hepatitis with normal echocardiography. Yebra
et al. [12] described an acute phase of hepatitis in
a young man that evolved to chronicity with
persistence of pathological liver abnormalities
2 years after intial diagnosis. More often, as in
the patient studied in this case, chronic Q fever
involvement of the liver is associated with
endocarditis [2,3]. The exclusion of a diagnosis
of Q fever endocarditis based on echocardio-
graphic examination is necessary to conﬁrm the
location of chronic Q fever as being only in the
liver.
In conclusion, the role of the pathologist can be
decisive in recognition of the involvement of the
liver during Q fever, especially when the
microbiologist fails to isolate the causative micro-
organism. C. burnetii can be detected by immu-
nohistochemical analysis during chronic Q fever
hepatitis, one of the causes of granulomatous
hepatitis.
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Fig. 1. Immunohistochemical detection of Coxiella burnetii
in the liver of a patient with chronic Q fever. Bacteria are
seen with an intracellular location in macrophages associ-
ated with granulomas in the liver parenchyma (monoclo-
nal mouse antibody used at 1 : 2000 dilution, haematoxylin
counterstain, original magniﬁcation ·400).
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